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(54) DOWNLOADING METHOD AND SOFTWARE RADIO SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To update the software of the 
whole system without disabling one radio station to 
communicate having its old software left as it is by 
transmitting and receiving control information on downloading 
and downloading software only in a download plane and 
changing the procedure of only a plane which can be 
constituted by the downloaded software. 
SOLUTION: A terminal station 22 requests a control part 85 
through UI 86 to download software of mode (i). The control 
part 85 sets a download-only channel for RF 82, IF 81, D/A 
80, and A/D 79 by using software In a ROM 72. An analog 
signal received by an antenna part 32 is processed by 
amplification, filtration, etc., at the radio frequency of the 
download-only channel, converted down by the IF81 to an 
intermediate frequency, and converted by the A/D 79 into a 
digital signal to perform a base band process. The terminal 
station 22 receives a predetermined information indicating the 
head of a frame. 
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IC J; o y 7 h = T (75Htf 5 l> ^ n - K;^j* 
KIC <t o T^:J^ n - YMf^<n>W^^ \ l^:^;\^\ik^(D 

teaw^tioiiiDSo^^ssr^iiiSi^i-c-^^T-r 5 y 7 . 

- K W y 7 h -i' i r Sr n - K-r 5 r t Sr#a t -r 

KMiiSi^*> y 7 h 1^ * r sr«ii»-e^^ :^ n 

mt)^iliy''<'J^ /W«^5r«ia-r 5DSP b , ^DSP-C-tT 
54!ia?rSa-t-5y7 hl^oiTt, ^y^Kl^iTSriS 

n - KtOft^S^OT ^a-f- 5 la55>±5 <t 15^5^ V n - K 
StfiEyi>>'D- KW«!,S^lilS=Sr3ea|-r -5885^*3 J: O'^'i' 

«r«Mi-5lfiJ^^wy7 H?iTT?5£«$ix5i/'J':^n- 
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SSC^J-iil^l-co y 7 h I T SriJHti-S ^ii^Stft 5 r t 
«iia^i^*l^^;5^P3^y 7 h ;>iTS:«lilft-t?^^7vn 

5^S5r^^-t-5y7 h^'iTi:, ^y 7 b ^'aiTSrilS 

p-c-tr 5 ^aasr^^-r 5 y 7 h ^ T t gSfi^i^t^^N— 

Kl? = T©^^%S^i-;5y7 h'?iT|-*51/>T. ^^!? 

<OjlJ^L5S±T(?3iift*-K(Oy7 h!j7sT5r. ffilE 
-Ktrff 5^^- K'i'iTcOi9:^^^a-rsa55>(Oy7 S 

mM^^^^^^^i^x±uyy h<>:^Ti:y^>x2—y 
jii:noyy h^=i^Ti:nm^^^^i'^^Lx±timm 

i-5 y 7 h ^> air^iSi-^^^T^ A. 
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[0 0 0 21 

m»: }) =i>y ^ ^::>.Tii-simt£f!m'^^y'J^. IPSJ H 

agazine. Vol.40, No. 3, pp. 333-336 (Mar. 1999)-^ J. 
Hi tola III, Technical Challenges in the Global izat 
ion of Software Radio, IEEE Coomunications Uagazin 
e, pp. 84-89. (Feb. 1999) -CRM $nTV'>5. 1/7 

iTMSI-ciS, y7 h!?a:TSr^H1-5r t-CGSM. ph 

s. PDc. vies. ETc^<Dm^<o»Mmm:^m%: i ■&<om 

i^mxm^X^ ^GSVl. PHS. PDC. vies, ElC^(Df^Wtm 

Lxi^Mxyy h^zi^7^f^'Cf>o-h'\.xw.m-ti:^ 

[0 0 0 3] 

l^miim9i:LXv t-t^mm] -^y vy^rmm^^:^ 
y'Mzi6\,^xyyVf7:^7m^k%. n^it:^mtm^it 

A^ttTt^T'.cvP^iry 7 h ^?ir<o]Ej!?f;i5tft>nfc» 

HlKy7 h>>3:Ti:IBy7 h!?3iTO:rn ha/KT) 
KI-io-cy7 h !?3iT(^Sfr*r=fT5 y7 h 

^:cTmmzio\^-'X. $>?)mi^m:^'-myy h^:x^7<Di 

y 7 h ■J' I T SrM«f-f5 r t i4saRja-e*)5o 

[0 0 0 4] 

t7i<.W-:fJf^<r):f^-yiz^<3X=iry^M\:^fi^o Sit* 

iSzfa h3/U;iSfflBRS2|6i: I S O (International 0 

rganization for Standardization) ■C^^P'fbSH'CV'' 

5, mm^^^yy h':7x.TmM{i±x(Dfism<Dyo 
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¥«SIEHS:fTP, **jSfe{iJ:o-C. !E«fy7 h-^^nTt 

ley 7 h!>a:T©:/n hayUdJ^oTty^ hl^aiTlO 

loco 51 if.%^<r>yyYt?^7%Wy:^7-Mz.\-i., 

T t mBK^tET" U'-:^w«iitiaft«!!3a*?T 5 y 7 h !> I 
Ti^mv. mMi^\^tz^'>:^^-h'\cxiyy 

31 T(D3Egf{c J; o T«J*^tg7' VOi^iS&amftiSSr 

«iiaM«ia*tT 5 y 7 h * r srSEK \ 

[0 0 0 6] ^PjtCfoSaft^- K<^^^^'>'n— K<o;i#- 

-KlC§3 9#;tfctt{Ci^l0y7 hC^oiT'COT'D ha/U 
oiSvMciij, aft^«H^*5i:i^5*fll-45|S^L» 

5 , 6 J; o xa.— !f-;iSiiJ? pitg/^aft*- K:^T«) 
y7 hi'iTO^^^'Vn— KSrtT^. 
[0 0 0 7] 

[is§q<oiiJig(o^iig] iS2(c^i-s%^2 1 h^-^m2 

30 2 , «5!5^2 3d^P>''£5y7 h!?aiTM^->;^xAtCt3 
V.^X, Sg*«2 2*5ifi»Sr^tTSS6«2 l*-by7 h 

2 1 ©«^*^-r. y7 M?3iTS:ROM5 2 t 
RAMS SlCliSl^L, RAMS 3<0y7>!:7 3iT?r^l^ 
>n-KJ-J:^-CHSrt--5, ROMS 2<oy7 h l?=:T 

-K3Sffi5^-^:^^/V.©/>-K!?3iTH:)ES:fT5. Dat 
a RAMS 4{::«li^j|IS«x-;5'Sr*&«fiL, 

h-^PDU: Protocol Data Unit(^ffi;^f.lz:T5>ft?^<Of^ 

7 h'^7 3:TSrROMi:RAMlr^)-gti-5i£:>Wll''£V\ 
[00081 ^— !f-{iUI 6 6 5ra LXUmn 6 5 ica 
If*- KSrS:^i-5. M»«i5 6 SJiaft*- KlCftU- 

RAMS 3JCffi:j#$tt;ft:y7 h!?3iT-eTV7':»-a5 
31.RF62, IF61,D/A60,A/D59 ^^^-f 
5. TV7^-^gi5 3 2T'S:itLfcT:^Di/<t^$rRF 6 2 
{::jol,>TRadio Frequency : l»^jlJS^-Ciii|S-^-5S?^ 
W^aaU, I F 6 1 (wioV>"CIntennediate Frequency : 

so <pm^&m:i^^'^=''-^^<-i'\^xfs}iminoo if6 
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L, I F6 llC*3V>T«fia]^ft»-C«!!aLRF 6 2(C*3 

^y'i-u Slit) mm-n. D s p 5 1 li. aft*- k 

JCfSCTRAMS 3fC^j^$Jxfcy7 h^'iT^rfflV^T 
ii<t«!!31*?f Po S9»«56 SIIROMS 2<Dy7 h-?* 

■rn 31. RF62, IF61. D/A60. A/D59 \zn 

[0 0 0 91 S4lwiS*«2 2 0«^S:^-r. S*^2 
1 tf^fillcy^ b-J^iTtrROM? 2 i: RAM 7 Z\Z% 
JfL, RAM7 3<^)y7 b^'aiTSr^^I^Vn— KiCio 
-CK^gfl-S. ROM7 2<^y7 K5'3iT*fflV>Ty!>i^ 

K^>J^TK^S:1t5, Data RAM 7 4 

1 0 0 1 0 1 if — liUI 8 6 Sr ii LXUmU 8 5 (ca 
ft*- KSr^^i-?., Sijms 5{:iaft*- Kl^fSC 
T, RAMS 3»CiS:i^$tLfcy 7 ^^>3lTt?T>'7^:^SP 
8 2, RF8 2, I F 8 1, D/A8 0, A/D8 QSr^^l" 

tcib•v^TtEi^iSj6^T'lt♦@■^5^K^<^*aaL. ifsi 

5. I F8 l<D(t**:r:)-py/xi?^'/UgE«yS, A/D8 

9-cf'-:^^'/i'ft*ic^^L'<-;^^^>- Kft^ias«:=ff 
xi?i5'/^m^(i7'•:^^'>'^/T■:^^:/3gg^D/A8 0 -^T-^- 

a ^'ft^s-tcififeL, I F 8 1 ^c*5^^T«^'WSjfi»-c«la 

LR F 6 2 JC*3l>T4!l;»J^iS^lCT ^3 V-^^- h LT 
T:/r•:^^3 2 J;<9 5|^t-r5o DSP5 1 
aft*-KlCiS:CTRAM5 i\Z^mfl1tyy h 
^'3iTSrfflv^Ta^«iSS:?T5, $iJ?WSS6 5H:roM5 

(r)Wf^^T>'T-rUZ 2^ RY 6 2. IF6 1,D/A6 
0, A/D5 9{CtT5. DSP 5 IJt, ROMS 2 tCfSl^ 

$nfcy7 h>?a:T«:fflv>-cy5^>'n— Kaft^aasrtT 

p. 

[0 0 1 1] *fyij-c. ^^>u—v'^m^'T>'^-Mt.m 

5 5aft*-K{i. *-Kl. *-K2 *- 

/KT^Ii^KSr^-f, ;*:^!aSI4^— KT-ROM5 2 t> 

L<i4ROM7 2tcf*fifL7ty7 he^^r^-tix^n^j 

6 5 i:DS P 5 1 t L<Ji^PSe8 5 D S P 7 1 
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7 h!?*Tl 0 0 dS^itft^ 2 0 i «J SJftS 2 lOAW;^ 
-0^ — 731—^, I/O IF5 5lrS*L.TDa t a R 
AM5 4JC»ja^$lx5, 

[00121 hi^iTl 0 OAS*— Kl<Dy7 h!? 
oiTti-S. Sflfi^2 H±*-Kl©y7 h>>a:T*S|l 
=ff SttT^^SS-g-ttHfi^^rJh*, RAM5 30*— Kl 
<Dy7 h l^iTSrtB^L. Data RAM54lC|&*ft 
StVfcy^ hi^iTy^ hi^iT 1 0 OSrRAMS 3^^ 

rv^;i^^#-g•(i, RAM5 3(D*— Kl<^y7 NiJ^aiT 
Sri'N^L, y^ hiJ^iTl 0 0 4-RAM5 S'^^ft-r 
5o ^F?>JriJlTO#)iR-ey7 h!>3iTl OOSrSS5l;^2 

[0 0 131 -'■'T'-f >^^P AD 1 0 1 t PAD 1 0 1 O 
*$jt«LEN 1 0 2?rf'tiDt-5o 10 0, 10 2, 1 

0 Sd^TLTiSEUtSiRF-f-CRC 1 0 4 Srlfa? LTftAP 
LTPDU 1 0 1 Srfllj^L, P DU 1 0 1 5r@^ftOlf| 
«105, 106 1 0 7{c5^Si]^5c ff^l 

20 0 StC-^y^l 0 8, hU-f^-l 1 OSr#*DL, m«l 

1 0 etw^s^y 1 1 1, h 1 1 3S:ftADL, fl? 
SIX 0 7(c:--^.y:5^1 1 4, hW-r 7— 1 1 6S:f+^D-r 
5o ^s/t/1 08, 111, 11414, I^W^PRE 1 
1 5i:y7hi>3:T(Daft*-KS:Jg^i-5MODl 1 
7 i: y7 h^?iT<?5)TgSrm:^t*5VER 1 1 8 t 1 0 0 
^^>fJL/c@^«ft«<^IIl#^^i-SEQl 1 9t@^ 

t)^mmzmm.-t^A^t:^i-LOC l 2 Oi:SS6M2 1<D 
mSf\^l 2 1i)^iDf£i>, 110, 113, 1 

30 1 6i4^tV^*tt'--.>'y 1 0 8CDMOD 1 1 7 t VER 1 
ISiSEQl 1 9i:LOC120i: H^ftoW^ 1 O 
5, ^yyi 1 1 (OMOD 117tVER118i:SE 
Ql 1 9 t LOCI 2 0 i:@:e«<^it«l 0 6, -^y^^ 
114 (DMO D117i:VER118i:SEQ119i: 

Loc 12 0 tmms:<7^mm o lizn-r^rn'otriEW 

^1 2 2A^hti:i>c #I^Lfc«l||xN-^.;/ h^Da t a 
RAM5 4{C»iS^L, *-Kl*»Pj*— KnSTSkfJjS 

L7'v?^/^/T•:^^^^^D/A8 0 (:::A;^ LTf-n i/ff 
■f-li^l^l-rSo I F 8 1 (C*3V^T4'railK^-C*!iSLR 

40 F 6 2iztis\<^xy'yyo—h'^m'^'r>^^i-<DmMmiS. 

J: *5 iift-r?., y^7^n-K^fflf^^V^yl.-eSift^2 
iTS-ibii^LpSam^—KcOft^figwy^ h!?iT;4S 

[0 0 141 T^y'-rUa 2X'Sim\^tzTi-uirm^i: 
RF 8 2|C:i3V^T^'>Vn - K?lfflf^-y ^-^^/K^il^Ji 
j6^T-lii|6^-5>jK^C0*!iSL, I F 8 1 lZiS\,^X<Pmm 

3 h LA/D8 9-e-^v'^/wft-i-fcaE 
Kft^ft!!a=S:fTp. |SJ«8©1 l SSrffli^ 
so xmi^^^-^-y h<omMi:t <0. FECI 2 2'S:m^^xm 
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fkt^o MO D 1 1 7 (D*— KirVERl ISOV^h 
l>3:T)|g5rRAM7 3 (C^«ft$iX-CV^5*tJ^:-r'5^- K 
h!?iT©)JRtiti55L. RAM7 3{C^ift^$iXT 

■^(C(i«^/-?^r5/ h>lrM*-f-5o SEQ119, LOC 
1 2 OSr#^LTPDUl 0 1 5r»^5:T. CRCIO 
4<Df^3is/^^tT^''IS!3id5*>ix(fPDU 10 1 SrJ^S|-r 
5. LEN 1 0 3»;i^$nfe*$©PADl 0 2S:^ 
h-^oiTl 0 0Srffl-5„ hiJ'a^T 1 0 Olt 
Kl toy 7 h !>iTTfo5o ^— KK^y 
7 l>i?a:T:6S3ltf$tlTV^5#-^{illtTSriS^TL, RA 
M7 3©-^~ Kl«)y7 h»?3iTS:JB*L, VyV^Ps. 
Tl 0 05rRAM7 3--SPWlLTlltti-5. K 1 
y7 h'>3:T/i5||fT$iV-CV^''^V^#^»i. RAM7 3<^ 
Kl<Oy7 h!?3:TSrt^*L. y^h^^x-TlOO 
SrRAM7 3-^fbi-5. 

[0015] 02 \zn^^^^m 2 1 iiffi*^ 2 2 . Sg* 
*«2 2dS«I^Sr^LXS«&«2 1 *»5> y 7 h ^'aiTSr 

Kl, ^— K2 Kn<Dnafc5i:-r5, 

\t^—:^/<-> K-CROMS 2 t) L< iiROM7 2\Z.%^ 
Lfcy7 h"i7iTSr^iX-€n^i^9Si56 5 iDSP5 It, 
L<tt*d(»Sf|J8 StDSP 7 l-Clltfi-5wi:l::J:oT 

^f^pi^•5o ^^i^v'D-Ki-sy^ h!?=cTi 0 0^5;^)^ 

^2 0J:USlfe^2 lOAtiiJ'j-rv^-^i— I/O 
IF5 5 4rig*L-CDa t a R AM 5 4 lC*&iirt$3x5, 

too 1 61 y7h!^3iT2 0 0*s*-Ki(i=l,2,.... 
n)cDy7 h'?:iiTi-r5o S«6^2 1 li^- Ki<7?y7 
h>?3iTd5||=ft$*VT:v^5»^l4*tf4rJi:«>, RAMS 
3<D^- KiOyy h!?3ir«:?B*L. Data RAM 
5 4{C»i!rt$tlfcy7 h!?^Ty7 h!?atr 2 0 0=SrR 
AM5 3--^l!)L■tll^fi-•5, ^- Ki<D y h 31T 
-i^lltT^ttTV^JiV^S-^li^ RAMS 3©^— Ki<^y 
7H?3:T^?B£L. y7 h ^:7aT2 0 OStRAMS 3 
$f>Jc:aTO^IilS-Cy7 h!>3iT2 0 Ot: 

10 0 17] ^^x-f >':/P AD 201iPAD201<?) 
S*it«LEN2 0 2?rf'l-ilDi-5. 2 0 0. 2 0 2, 2 
0 3 (CSsf LTjJKlHjJtS?? -§-C R C 2 0 4 Srt1-3f LTf^^JD 
LTPDU2 0 1 ^«)*L, PDU2 0 1 4:H:£ftWit 

«20S, 206 2 0 7 (C^i-fif 5o --t?, 

PAD2 0 l<?>ft$S:P0SUT, KJCi C>-f P DU 
fi7J5-^(C/i5J:^(Ci-5. tS«l 0 5lC'-^y^^2 0 
8, h H'7-2 1 OSrMJPL, iir»2 0 6JC^yy2 
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11, h^'f'9-2 1 3SrW-»PL, ffi«2 0 7lC'vs/^^ 
2 14, h W V— 2 1 eSrMira-f'So '^S'^^2 0 8, 
211, 214(i, I^^BBPRE 2 1 5 i: y7 h ^^iT 
<Ojift^— K^riS^-fSMO D217i:y7h!}'j: r<D 
l|g*it*-#-5 VER218i:200 Sr^^fiJ UfcHJtSIf 
^<oNI#Sr^i-SEQ2 1 9 i:@^ftitSi^y:7 h^^i 
T 2 0 0(r*5Jt5firg*S5fe®j5.ga;J.Sfj^{Ci»jggi-S7J> 
LOC2 2 0i:S*«2 l<7?SlsSiJ^2 2 l^^b^fe 

5. hu— 7— 2 10, 2 13, 2 1 ett-ttt-eix^y 

10 ^2 0 8<OMOD 2 1 7 irVER 2 1 8 i: S EQ 2 1 9 

1 LOC 2 2 0 i:@^:SOit«2 0 5, ^y^2 1 1 W 
MOD 2 17i:VER218i:SEQ219i:LOC2 

2 0 i:@^S<Dti?»2 0 6, ^y^2 1 4<i9MOD 2 1 
7tVER218i:SEQ219iLOC220t @;t 
ft(Dma2 0 7tC??f-r5K9IH«?-^2 2 2d^P>Ji5o 

yh^rData RAM 54 JC^&jfrtl" 
5. M^»S56 6«ROM5 2»C|j&i(rtSitfcy7 b!j7aiT 
Srffl^^•CT>'7':^Si53 1 , RF 6 2, IF6 1,D/A6 
0, A/D5 gtO^^^vn— K^fflf^-r^-^yK^SiSSr^T 
20 V^, -^Jl»if lw7U-Ji.5fe^^^-r4#:tiS«2 3 0, 

2 3 3 2 3 8 %j§it-f 5, 2 2 *S 2 2 

9, 2 3 2 2 3 7-e^— KS:tt^LT;/!^'>'n' 

- K^H* L, 2 1 ^s^rtt-etV 2 3 1, 2 3 

4 2 3 9tcy7 hf^iTSrilHi-rS. Set?** 

2 3 7t:i«85fe^2 2 3S»e>S*:iS*>>3 2 3 9 tdSflfe^dS* 

- Kiroy7 h i^oiTSriil^I^S, Slfe^2 2Ji^*(0 

f>tC I F 6 1 (C*5V^-C«f Mra»»:-C«iaLR F 6 2 (Cti 

3:^>'<-hL-C«iS2rm\ T>7':f-^3 1 J:!Jj||{t-r 
5. 

(0 0 181 *S*^2 2IC*5V^T, 3-— U*— >iSU I 8 6 

n-K^rS^I-S, {ej»g|58 6liROM7 2coy7 
= T*fflt^-CT>'r-:MlS3 2, RF8 2, I F 8 1 , D/ 
A8 0, A/D7 gro^^'^'VD— K1?ffl'?'-lr>'4i/K^ta:jtSr 
frVV TVx:^-SfB8 2i?SfSLfcr:f-n^<ft^SrRF 8 
2{Ci3l,''Tye7>'D- KVfflf^-VV^/'KOMi^JljKSc-C 
40 ig|g^5SSt?<^5aSL, I F8 l{w*iV-C'f'Pfl^j6»tC 
W<— hLA/D8 9-eTv^^'>'l'ff#{C^lj|L^ 
Kff^«iS^tT5o 2 2 f -e^ U 

-A$feg|?r^1-iRf^ffl«2 3 0, 2 3 3 2 3 8 

4rSfiL-CSlfe«2 1 irl^flSL, ^- Ki<7>i5^'>^'n- 
KS*2 3 7Srilim-r5. 

[0 0 1 9 J ffl*^2 2(i|^»M2 1 5Srffll^T«l^^-« 
\'<r>mmi:tK) . F EC 2 2 2 $rfflV>-C^9fTE«: 

MOD 2 1 7<D^— KtVER218C0y7 K 'J'aiTlfi 
so SrI^AM7 3lc*&ij?^$>iTt'>5*f;£:i--5*— K<oy7 h 
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'>=iT<Df&titmi'. RAM7 3\C»m^tlX\>^i>mS!5' 

i^^^^S/ hSr^Sif 5o SEQ219, LOC220Sr 
#fiaL-CPDU2 0 1 Sria;^>^SCT, CRC2 0 4O^i 
3'^S:m^lS"?*s*>tl«PDU2 0lSrK3lli-5. LE 
N2 0 3»C^$tLfcS*roPAD 2 0 2$rl^t. y7 h 
5'a.T2 0 0Sr#-5. «5^«2 2(Ci3V''T*— Kiroy 
7 h!>3:TiS|l?T$ixTV^-5«^M:^?TSril^TL, RA 
M7 3«>*-Ki<Dy7 h!>3:TS:tfi*L, y7h^7 3i 
T2 0 OtrRAM? 3--^i!)LTlltT-t-5o Ki<^ 
V"^ =^7t^-mx^^X\>^fi^^m^^. RAM7 3(0 

Kioy7 h!>iTSrif5feu, y7hi>3irioo 

loo 2 0] mmm2 l. *fc{4ffi5l?^2 2-Cy7 h!j7 
1002 11 

o^i:#^«2iSA$ttTi/^/£V>fflicy7 h'J'zcTWM 
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[0 0 2 21 $e>JC, *^^f4y>J^Vn-KiSr1FP!{ctf 

^=^-^—bm=^- KJC«] ij i t jctf IB y 7 h ^7 
3L7<r>:fu h=i/KOiti'^JcJ:9ii{t^lSlic/i5tV''5* 
JB«:fl4-^t^:X7'-6.^f*:(Oy 7 h 5^*r(DJS«fiSffi3l5 
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